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(54) METHOD AND DEVICE FOR OPTICAL TRANSMISSION 

(57)Abstract: 

PROBLEM TO BE SOLVED: To relax restrictions on input 
power in a fiber by increasing wavelength tolerance and 
simplifying dispersion compensation as to an optical 
transmission device which uses partial response codes. 
SOLUTION: This is an optical transmitting method which 
modulates a light signal in longitudinal mode according to a 
partial response signal and outputs it. The clock signal from a 
system clock source is inputted and a single-mode light 
signal is modulated to generate two longitudinal-mode pulse <sj 
light signals whose frequency interval is nxB(n: natural £9 
number, B: transmission rate), a partial response signal is 
generated by converting the code of the binary NRZ signal 
from a digital signal source synchronized with the system 
clock source, and a binary RZ modulated signal generated by 
modulating the two longitudinal- mode pulse light signals 
according to the partial response signal is outputted. 
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(57) [Kft] 

gKfc^T, t i: -bid, 

t, d y9mfrh(T>>? a y ^•ff-f-SrA^li: U 

Ti-^-KjtfttiSBU JB8»IBIHW*n x B (n 

#>*fi Bute 200^^— Y<r>^/v^it\% 

Lit 2 1R Z «Wf9*Srffl^3i- 



C\J 
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1 

t»-^-K*f^l:lll, ffljS»raSS^nXB (n 

Lfc 2 ffiR Z WHflHJ-ttti*"*-* - 4: «rW* t 
[SI** 2] fiS^e— K03t«»Sr^— 

t»-^-K«f§tfSl, H»aKIIH*«nXB (n 

Btteasa*) t*)5 2o^-K^ 

Lfc 2 ttRZaEW«*S:*jBRU CO^Stb 

So 

[f»*3s 4 1 men 1 * fc«* 2 Kistt^jteeas*- 

^ait, iE^D" / '?«til^fflU2lNRZ7v'? 
^f§ 2INR Zf^;u§ -^fllt , fifilE 

2 IN R Z fi?f Mt f§r& At) t LTS^'->tA- U 
* # V * ft # £ 5 ®fv^— "> -V /H' * V 

f8J?§ n x B (nfcfcSSSgc, Bfi£i£aK) fc'ttgHxfc 2 
ocgf- Kro-^/i^ftfi *§-£3S££-t»r5 2^- Kf — 
KJfc^Vl^Sgdfc^&i:. {HiH^BC0 2fflNRZA7Jif 
•i-JCl^^Lfc^ n s'^ft^-*>f>BatE2^— Kt'- 

T, mifE2^~ Kf- h%'<l'*!B£4M3U: LT, -^y 

(MZ) »ft«W»S:fflv^Sr4:S:«at-t- 50 
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im*js 7 ] MiEif 5 ictm<o±&mmmcio\,^ 

T, HfflS2 ^e— Kt'— hjfe^/w;* LT, 2^e 
T, fitjf22^e- Kt'- hft.'<J\'X&±^m-£, mifE2o 

[IS*ri 1 0 ] tfnE»#* 8 xti 9 tcE*«53tei£S 
HIC^T, mife2^e- Kt— Y%y</v^±^fkt L 
t\ £ blC^i/f^A- (push-pull) Jgifsjis 
WISPS' TVUM Z »*£W»0>iNfc* WEK** UV % 

dxb/2 nmmm.? ^v? flrt-eeitir t 

7^1t, Striae n y?fc^rbW\mL-X 2fNRZ7v ; 
^Wf-S§- -5 2ftNRZf^/Wltft, fill 
fE2fitNR Zfv'^Mf ^£A*>£ Ltl^'->1'^ 
u tK v * if £- £j£ -f 5 ^ " N ° ^ ^ > ^ ^ 

^5>/«cs3teiiise{c:i3v^-c N fififa^^m$Bi4, ytmfe 

mm^nXB (n ttg«{», BI*e^iS«) «f»t«iXfc 
2o(7)i*- KcD/^v-^^f-^-^^^-arS 2^&— Kt' 

— h%^<J^^±^Wct . £SMB(7)2ttNRZA^ 
{f^-(c(l|fi8Lfc^ a y ?m #^bfiut52^e— Kf- h3t 

[0 00 1] 

[B^^JR-r-SK*^] *B?^f4. li£S£ feting 

- -> y ^ v ^. # Sr ffl ^ T 3t < S # ^ ^ H f S jfe e 
[0 00 2] 

[0 0 0 3] Kg^ifehu^^^^i^-hi-^ft 

JSt LTIi, (K. Yonenaga et al. "Dispersion- 
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tolerant optical transmission system using duobina 
ry transmitter and binary receiver", J. Lightwave T 
echnol. LT-15, (8) , pp. 1530-1537, (1997)) let*, SI 

5x^'M^yff-^Srffl^"T\ (push-p 

uii) ^^y^y^7xy^(Mz)affiii(^ 

M Z %&Xn» t frf 5) I- J: o T*«i- 5 jfc^ a. ^ 

[0 0 0 4] ^^(D^^yt^-f-tV ^P^f&^ffl^fC 

^ n y ^jg2 {ClUaS Lfc 2ffiNR Z (non return to ze 
ro) ^v ? ^/Uft^*J!S5^?>^2MNRZff-§-SrA^;t L 

tisf^t^w -r y s^srfflAtsfat/v ty«F 

*Wfc*«6«rfrL"C^$. 123 (a) K*^J:5*. 
SSIE 2 ffiN R Z xv 5 * ^WS#« 5 $ *Lfc 2 IN R 

COf^SKtelHlSS 6 2 -CIl 2 3 (b) {C^i-J: 5*R*sN 
RZ«tP4li»lS6Sftfc*s SNfitt»3B?dia« 
(EX-OR) 6 3 4: 1 ify hiBEHK (BP*,, CiSaS 
« BOf-? © 1 ^ hie*) 6 4t**S 20 

iis^y 3-^6 1 1 ± o??t8E»stifca, mw)^& 

tg65(.J;^ H123 (c) (OTti:5^2lNRZy 

y^-^Hf P5a H23 (a) t^i- «t 9 ft • 

^l^tL^ 0 fufB2feNRZ^y =i-^tB*«*P 5aR 

0^6 6T*ii*I£;ft,fct£, 3 d B#*Stf*B/ 4 
isgiiig^^^^ (LPF) 6 7HA^$tls ID2 3 
(e) |c:*i-J:5*3«©tt«Wftra*y<^^y«* 
P6*#5o BtJfEiS^iiiS^^/V^ (LPF) 6 7^ 30 

[0 0 0 5] 3tfS^S7T*|j:, ^-/v-^^yU (push-p 
ull) ««<Z)MZS»«SeW»7 1 K<fc 9. (U2 4 (f) 
^*i"±5ftii«3BS(CW) U— lf*«4 2A^ffi^$ 

>fty{tfp 6^v>^p$nigi2 4 (h) K^-r£5 
ft*9*»*/<-< y ft * P 7 

[0 0 0 6] SSffiXfift 1 T*f3. HI 2 2 IZtf-T i 5 
IC-T^r tt-«t "5. «ONRZfff{^Jtg?UT, ^fi 40 

[0 0 0 7] XS^2 (A.Matsuura et al. "High- 

speed transmission system basedon optical modified 
. duobinary signals''. Electron. Lett. Vol. 35, No. 9, p 
p. 1-2, 1999) iCtt. mm\t^t LT 3ife<Ds<— i/^/^U 

*tf>*n^(D i otfc5»fat/^ y m 33 

i/7>^5: 2 {Steffi* LT^5 0 50 
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[0 0 0 8 ] #»S»*UlJ:5«?gai<Die 
S£{£«1-5fc«>U:. /"/U^I^ — ^CDR Z (return t 
o zero) ^^£ffl^5*&a s *2»T'S>5o XS* 3 (K. Sa 
to et al. "Frequency Range Extension of actively m 
ode-locked lasers integrated with electroabsorpt io 
n modulators using chirped grating" J. of selectedto 
pics in quantum electronics vol. 3, No. 2, 1997, pp. 250 
-255) \a**r— Ko v9 IfSrflH^aftfif, XBfc4 

(M. Suzuki, et al. New' appl ication of sinusoidal dr 
iven InGaAsP electroabsorpt ion modulator to in-lin 
e optical gatewith ASE noise resuction effect, J. L 
ightwave Technol. , 1992, vol. 10, pp. 1912-1928) 

*f<DWi§*4 y^SrfflV^&ffl? (K. Iwatsuki et al. Ge 
neration of transform limited gain-switched DFB-LD 
pulses<6ps with linear fiber compression and spec 
tral window, Electronics Letters vol. 27, ppl981~198 
2,1991) 3&SW!**;h/CVNS D m^ttttZlb^ZttS \Z 

[0 0 0 9] — *\ 2*-Kf-Mei5^Vu^?i|©38 
Xfi*6 (D.Wake etal. "Optical genera 
tion of millimeter-wave signals for fiber-radio sy 
stems using a dual-mode DFB semiconductor laser", I 
EEE Trna. Microwave Theory Tech. , vol. 43, pp. 2270-22 
76,1995) \Zte2KD¥.-m*— Ku- ifSrlH^J £-£T 

(feif$f), 6 0GHz^-KiWSffWfO2 



4-8) ^(i^ft^- K 



-ttrSfififx Xfifc8 (Y.Miyamoto et al. "320Gbit/s (8x 
40Gbit/s)WDM transmission over 367km with 120km re 
pearter spacing using carrier-suppressed reterntoz 
ero format", Electron. Lett. , Vol. 35, No. 23, pp. 204 
1-2042,1999) KteLN^p3§£rJl^-C2^— Kt - h 

me. x^7{c{i, mmt^t lt^-^/o k*i 

Slctetr- hm&%cB ^«L/:NR zff -^-Srfflv^ 
[0010] 

SBBff Istzm-S, A^l^tL5 2iilNR Zffi-^-O 



( 

5 

t e 

[0 0 11] St, 3t7r^^eSlteo»*^»^t;4: 
m (0) Id 4 5 J: 5lc»»I«t50^«i-efc5. - 

(D>0) ««!Ci/7ht5. CO/ctfx 
[0 0 12] Sfc, fe^(D2m.%s<—^^J\'\/*7£^'* 

ZfS^fcitt^Tifct^fc*, NRZ{§-*§-i:l3C2ffi§:fi 
InlK^fcv ^Tg«««ds*{b L^fv > £ v n 5 HUM* fc o 

to 

[0013] m^. **j»ffi»jiwcj:6«»*fboafc» 

t 0 

[0014] *t-;*rc\ ft*©Rz««*a (xsfc 

4 X 5, 6) -Cte, IU2 5 (d) i£7J*1-<fc -t-^t 

itt©7-!i j.aE*tt. [U25 (e) ^-r-t * 

#-e— Ktf*3¥«i|6 2 B (7) N R Z ft t *C^1 * Mffi«*S 
fiH26 (h) [OtUc J: 5 4 B £ ?iot L£ 9o 
[0 0 15] 1" ^/U^J^St^M*^ hJ^(D 
fi^W3B/)^4B (Btte^iSS) «i:£j£V>t 

t, ^ A *%*fc»£\ JtaEW^^^ 

[0 0 16] it, atJieXfiR 7 <7> 2 Kt - h/^U* 
to fi9ie:fciR8lwfcl^Tt> 2^-- Kb'— h/^u^ft^ 5 
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L#i/ Mil K7r^^"Cl. 
5 /i mSStfmW) *r«it*i:A*«teiS?^*a* 

ftir^s-efcoto 
io [0 0 17] •v-r^U'^^^^W 

[0 0 18] *«W^huE4 b ^ Offe^) @ M i: St« 
[0 0 19] 

[0 0 2 0] ( l ) Ktf>3fc« *Sv*- v^/uu;* 

Ltfv ? ^/Witi^^o2 in r z «-8-s:f?*£* u 

u^7K>^{f-^^c£-5v^TB^^fe2oco^S^^e— K<7V<;u* 
30 3t«*S:3EP Lfc 2ffiR ZSMif ^ft^i-^o 
[0 0 2 1] (2) KOftfl^Sr'*— 

Lt^^A-ft 2fNR Zffi #£rf$-^^L 

u^7^>^{f -§-{cSoi/^TiufB2ocC)^^e— K^^>^ 
40 *«#*£HLt2«RZ£Wfa*££^U ^O^/S 
£*Lt 2IR ZfHf 90ffiH&j&}fclft± Lfc«ica 

[0 0 2 2] (3) Bute (1) *fctt (2) <D%fcTk-ys 
[0 0 2 3] (4) JWB (1) *fcli (2) <D%B&jj 

[0 0 2 4] (5) ^D^if^4f?>^7A^ 
50 o^^JRi:, SuE^D 3 /^{S-gri:l^fflLT2ffiNRZ7 f 



( 

7 

flttftiHiRinxB (nfii^tt, Bf±easa«) «*t« 
[0025] (6) mria (5) <Dyt&mmmzis\,^x, 

[0 0 2 6] (7) mJ|2 (5) 0*fii5ISg*^*3V^-C, 
mj|5 2^e- KfcT— bft^Vi^fg^gri: LT, 2^e— K" 

[0 0 2 7] (8) ffjlE (5) 0*eaiK«*C*5V^-C. 

[0 0 2 8] (9) Stjfe (8) <7>3teaS«««C*5V^T, 

[0 0 2 9] (10) mJfS (8) X«(9)C03teaii5« 
T\ Sfe«C^y>^^ (push-pull) £fflV\ SlfgTiS 

Sute^ y v^^m z 

[0030] (ll)^o ^^{f^-Sr^^i-^^^^ 
A^n^a^i:, mJfB^ d y^M^HiLT 2fNR 
Z7='i/?Mt J i=r& : %±£ J £Z> 2f|NRZfv ? ^Mf^i 
fc, BufS2fiNRZT f v ? ^/Wf-§-SrA^lir Itl^^- 

Btixfc 2o*>SFe- K<0'«^;*3te«*£«£*-t£4 2^ 

z A^it^-fc^ l/c ^ nz ^ ^ b me 2 ^— k tf 

[0 0 3 1] J^T. *SBWcoVvt, HSS:*«LTSJ 
JfeOJKffi (UttffJ) t i: t(di¥«8^iftP^-r^o 
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[ 0 0 3 2] ftfc, *lfe^JS:Ift0Ji-5fc*O^iaiC*3^ 
[ 0 0 3 3] 

KfcT— h^/i^SS^S, 5(j:2lNRZfv ; ^;Hff 
[0 0 3 4] ;M8W<03teeS£2£ltra\ HI l iOTr-r «t 5 

ft *Sr2*« i-sjta&« as 1 1 * Hufe^ff s& 1 a»k26f§ 
[0035] BufaA^f 1 <o>^^*aBEiii#a 3 

te; 2f[SNR Z^^^^Wf -^-215 C0v/^7"A^ P y^ag 

ittfc2O0«*- K*flr*t«tU, itjfS2iSNRZ 
^ v> * ; Wf 5 T^^-T 5 2 ft N R Z ft »K PUN U fc 
j»f9iSLjg«*nXB ( n fi g «S«c, Bf±fcai58S) (O 

[0 0 3 6] t^-v/t/^^^V^??^g6t 

Suie 2 UN r z xv^/Mi-^ 5 t-£/s $ nfc 2 n 

NR Z{f 

^4^^AA^tifc2^- Kf- h^Vu* 
[0 0 3 7] 3t7-f/u^^S8 T-ti, HijfS2^e— Kt- 

mm&f&ftco^&m^i-Zo mm^ty ^^^^ 

[0 0 3 8] JL^T, ID 1 U/c3fe^{f «3$ 1 COtHfiRXl/ 
[0 0 3 9] (HJg^'Jl) HI 2 tt„ **W^J:Slll6ff!l 

aWtt^tt. 31(12^1 (1/2) »ffl[s]K, 3 2 
tllglblH]^, 4ft KbT— h^^U^^^S, 4 1 

|j:-7 7 /N7xy^(MZ)MSi^ 4 2fiiS«l«® 
(CW)u-lf3taS. 5tt2«NRZ? f ^/WBfS, 6 

6 2 tegmseiElSS. 6 3 te^f&WfSSfnleJBS 
(EX-OR) , 6 4*il fcTy hiliSEJgg, 6 5liil 
6 6tt»«iaK. 6 7li««iiia7^^ (L 
PF) . 6 7 Alii hfty hgigESS; 6 7Blj:JDllS, 
50 7 fi*«H*a. 7 ifi^y/Ny*y^(MZ)JWIi« 
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> K^^7^/u^T*fc5o Sfc. P 1 tt*— K^fS 
P 2tt2*— Ktr- h^Vi^^f-^ P3te2fiIN 

RZltf, P4liSfiNRZflt, P 5 13:2 {[fNRZ:/ 

y 3-yji»a*flr*, p 6iitafat/wty« 
[oo4o] 03 7!?^n 6 ^jus^i i ojteaistB^ 

[0 0 4 1] «T\ H375SH6^fio-C, II2(:^L 10 

5B±^S4 t LMZMt!Bg4 l S:fflv\ 2ooi^e 

[0 0 4 2] S1\ i/^J*? o y^SR2-CIB^-r5« 

/^*SBE»*a3(0 1/2^»lHll»3 i^A^^n> 
MfEl/2^JllH]K3 l»C±0««»f /2<7> 1/255" 
»ft»*SflferiiSix6. WIBl/2»JI|«*tt:, KMlElig 20 

3 2»r*5v^TMza«*»Bo^«««ffivpaa[*"c 

[0 0 4 3] filfS2^e— Ktf— >/*/w;*l8£^»4-C 
tt, ii«*fi(CW) «f3fc«4 2T^tt5, H3 
(a) RtfH3 (b) ^*Ufc±5 4*»iS*»«*f 

0 <nW-=z- K^t-^P i gififttttf* o J: 5 

{CfflSl/HT* Ztltz^y *Sa.-?l\> (push-pull) «/& 

3 ^?)iittl* SftfcSME 1/2 ^ffCSotfl 30 
U 113 (c) , 13 (d) % 5:0*13 (e) tC7j*Lfc 

1 5 ttJBttftlHHia' B fcTttPKxfc 2 -e- K tf- h 
3fc{f-S§-P 2^Mt5 0 

[0044] 13 (c) teHuiE 2 -=e— K tr— h 

'^^{t^P 2<Dm%®M. 13 (d) f±0 3 (c) 
<DB:«tft«R». [13 (e) fi#;X-<^ h/UT*fe5o fflf 
1B2*— Ktf— h^Vu:*3fcfl *P 2fi, 13 (c) Id^ 

^««i-5 4r. 13 (e) JC»i-J:5»-«**lS*ei3S 40 
il«Bi«U^2oO«*-Ka, b f.- 
B/2. &V3fe««ftf« + B/2«c4i:So 
[0 0 4 5] — *\ I^-v/t^l/^^^^flfft^ 
SufEv'^xi^ d y *aS2K:HJBLfc2ttNR 
Zxv^/Wl -^j®5^b02ffiNRZ{t^-SrA^i: L*C 

itr^t/<^ y ^^f^T^t^ y n^r 

{fc0&£«j£LT^5o mIIE2ttNRZ7 f v ; ^/m-^JR 
5^<bA*>£n£K 14 (f) «c^i"J:5*2ttNRZ 
{f#P 31*, fi^S^(HlS&6 2 "CIS 4 (g) K^-TRlE 
NRZ«fP4(OJ:5lcBlSlELfc«, ^{t&MBdSft 50 
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@k (ex-or) 63H tr* hasiHisg (ep*>, e 

^jg^BCO^-^CDl ^-fA^ci>y FS^^) 6 4ti 
f££tlZ>7V =i — ^6 1 «fc 0 2ttNRZ7°y = — ^ffl* 

is»k»«6 sicio, i4 (h) 

t2j|NRZ7 , y 3-^lBM*P 5 a i:i4 ( i ) \Z 

»fcB;ft£n$o BtrEa»**»6 5^?>tU*Sixfc 21 
NRZ^y a-^ftftffl^fHS-P 5l4ii«ia»6 6t* 
«S*bfct£* 3 d B*f«asB/4^fc*te#ii»7^/u 
* (LPF) 6 7 CA^etl, 14 (j) £ 5 

««ifl:7-</l'* (LPF) 6 7(DMS)^tf[H]^l 

i hmm\Ei&6 7 Atmn^e 7 Bx-mf&ztizy 

!)3-^i:*ft*fc5, tuK2lNRZ7 P y = — ^ttj* 
«#P 5 a 1 fcf y h iBtt***: 2 fittNR Z ^y 

= -^tiJ*fS*P 5 b»|^tittO^:fltfe5^ 

[0 0 4 6] «1^7T1i, -?y*Sa-'7fl' (push-p 

ull) tM^MzMflSriia^ mjffi 2 ^e— K 
if — h^w*#«*P 2^fitjfS3{ittotgMW^mmT : ^ 
t/^tyif^P6KotfiJti, @5 (k) Ictt; 

[0 0 4 7] Mf£2^— KtT— b^>^14^4T:'£ 

x^-^<^"t-y XWSixafca!), 13 (e) 03tJSK» 
fo-B/2Xt^3tiajfi»:f» + B/2 0«Jfe^'<^ h/U 
ter^X., 15 (m) \Z7F-t£ 0 td^^lBO 2007^ 
j-s^-f-vm^*^? h^ds*H«»f« -B/2, X 
tff,+B/2S:W^i:, MfS«tLT(i2B 

^/■W^-y «#3ftS*5SV^fcT*U«>V\ 15 (k) 
5 4RZ*»t45. 

[0 0 4 8] 125 Xr/1 2 6 (C^r Ufc «t 5 &£§3fc£>3t 
^5^(07—1) ^t&Xte, 12 5 (e) <7)ct 5t-^-V 

y r f o sr*'frtc:3r* y r^^i^ftiioeaiiSffiB^tt 

mtitib n ^^fiSc^O^e- W4i:6o ^^3 

0(7)-e- if (7) N R Z ^ tl/i^, # 

K*«*««2 BCONRZff-^T^IB^tt, 

[0 0 4 9] i-*to*>, *Hies« i o*5£f3ffl-e£i*S 

tb5RZ«^-3fe^l^^^^ h/UOi6*rllf««4, t^^^R 

z Jt« LTft«-iS«* i / 2 tc-f a r t ^r*^ 
[0 0 5 0] 15 (k) t>*bftfrZ>£i\z* mlfS 

£o *l^lt'li, 13 (e) l:*Lfc2o<^«*- 
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icjt 1/2 to*^? h/vfta-efcsfcfcfiait^y/^ 

T >1ftSL0>l&»Sr 3 d BiC«fd-e#5 0 
[0 0 5 1 ] ftfc, MZ5SS^lS4:ffl^6i^ Huf£ 
MZ3££XW»7 1 GOtfci^y-^ ^IHS 
Sri 0 0%Sft*CUTffl/r^lE»fi«fe#«*«BE^«E 

9, 16 (b) W0 6 (c) MSM-J: 5lc2^e- Ktr 

<o»<&fc:tt:, 16 (d) oi^^^jl^^fo^l 3 ^^ 

0 6 (e) <D±5^i«WaSj*»S:l»*-*"5. r<Di:£iW 

[0 0 5 2 ] 17 &tfl 8 tt N **J6CT 1 0*fieaSS5« 
P#fbl dBS:»f«t58ft»» h u9 >*tf>:7 r-f 

IC^i-^dtC, 1. 5 5MmfM^>7h77^ 
/< (DSF) 1 0 0 km£3fei£Sifffi«KU)t 2 0 0 k 

b i t/siU »K»*liO. 2dB/km, »»I 
fi + 2 p s /n m/k mt LTV^5o 

[0 0 5 3] B8lt «MtC7te^K (DSF) kftlk 
»*77>f^ (DCF) ^StSrDCF^ft^t 

{£??tt£^U 08 (a) »i*«jSfi«l<0 2ilRZaEW 
(ffP7^ i8 (b) fit£*ONR Zit f^i 
£\ 18 (c) I^^RZff^COf^, 18 (d) «t 

^t^Sct 77^f^A*^!7-P.*0 d Bm 

^^*#»MS!l*^SI«"C#4ft*l=«C*3V^T, 18 

(a) 02ttRZ«»flfOft*»»H/7y^lil 2 
5ps/nmtfc^ 18 (b) ^«ONR Z??-5§- 

(I35ps/nm) <>:|1]^ 18 (c) Ofif^RZt? 
f (55p s/nm) Idifcft LT#& 2 fg. 18 (d) <£> 
tS*^7t7 f ^^^<^^y (4 6 0 p s/nm) <7) 1 
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[0 0 5 4] 3fe7 7^^*'C^«iS?J]|:^I 

fiEik-f S^ffllS 1 0(7)77 -f/<rtA*C0^!7 — Po^s 
dBmW±<OH^T*lj:, 1 8 tC^f «£ 5 Kt* a^/M -J- 

^i-v^^tMgPK-C^^^-f l d B«rff*1-S7T*f 
/<A^7-Pd (Bf^Ot«/T) I4H8 (b) co?S 
*ONRZ?f^6. 2dBm, 18 (c) COt£3£<7> 
RZ«t"ett8. 2dBm, 18 (d) 0>?£3fECD#;x 
10 ^<-f-*-yfS*"Ctt5. 8 d BmttK SJPg$tt5 0 
ItLfcMLt, 18 (a) <0*JHfcmO2teRZ3EW 
fS*P7tt, +12dBm«J:t^>377^^A^7 
— P dco h I/? V^^^te^^tbTV^o 

[0 0 5 5] Sfc, **Jfifi»Jl^2ttRZS»IW#tt, 
18 (a) fc«i"J:5fc, «Wf§§l 0O^!7-P 8 *8 

il^Mfttt^D > o ^SSMi«(^>7 h^^r 

[0 0 5 61 ^J^(l 8dBmiW^tH*+i^7 
5o tt*o«F*-ett, ta48»ftii:D^0©ft#t? 

[0 0 5 7] — *JU6^Ji0 2fflRZ^WfE-§-P 7 
SrflivMxtf, ^KHfltiSrtftS^^-O d BmKTO 
**«»»**S3B#*v^«*-e, ^ffD=0lc45 

30 C«^DSF) 05#»*£ffl'j;EU DCF 

£*»fctt$MR*a s D = 0i:45±9l-DCF co^ifcfi: 

t577-f^A^7-P dfi+ 8 d BmKiStft* 
Six* 1 0 0 p s / n m£Jl±C0/£V^ft M/7 > 

[0 0 5 8] J^JitftW L/c J: 9 **J608 1 I- ±ix 

^\ m-*— k^i js»»raiHB<z>2^— Kt- 

40 h^MMfCflLfct, Itf^t^tyM 

[0 0 5 9] (HJ6W2) 19(1, 
2<03teiSS«icfctt53ta6fS»^«B^***i"^ 
3 3tef£S}lE]&§, 4 3fi^E~ KraSBi^— 

ifr-fe^o *^i£^J2(7)3t^f§ : P^i5v>Tfiiiies^Ji 

2^-Kb-h/^7l4^4^:lT 
50 [0 0 6 0] *^5S^«J 2 jc*5»t 5^^^3taSIE»^S 3 
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3 3t*5y>-r^~ KiajHu—if<ora»«ffiv s 

[0 0 6 1 ] it, 2^-Kt-F/^4^4T 

BW- FWiL^ JBS»W!H!d s Bfc^tl«ixfc2^ 

- Ktf- h'*/u*)fc«*P 2 £fg£1-3 0 

[0 0 6 2] — # % ^^l'**^*^^ 
g6ll BME^T 1 ^ o y^jR2.*cra)WUfc 2fiSNR 10 
Zy'i?? Mt 5^b^2||NRZ ft * P 3 j&s A* £ 

Lt^fat^ y w-s-SrU^i-sx**^ y 

3 I^ftift 4t«f ^. t y P 6 Srdfc/* 

[0 0 6 3 ] 3t3EW#a7-ett. ^y^y^jv (push-p 
ull) «^^MZ5fiS^»Sl7 l fc± 9. ME^e— KH 

tP2 ^Hute 3 ffi^taffiw^a;^ ^ v iw # p 

6tC^oT^Ii^n, 2<tRZSEH«*P 7JCK*Stt 20 

[oo6 4] ***«2te*5v^*>, wriasiJfiw i i: ra 
«KiitrE 2 ^e— Ktr— h^i^ftft-^p 2 i£ffiRft/££' 

35. $ 3S*"t"5»-&dSfc$. ^ii^idfl. 0 6 (d) (DX 

/^7^/V^8 2?riV\ 06 (e) <£> «t 5 i-iSi^S^c 
r<0i:*lWrlB*aE»l*a7Ottl*fc*it 
«88 l£EJ!Ut«Lfc«. «TE3te*BI*H:7<DHi2> 
K £fctemjfS2^e— Kt - h^M^g4<7) 
tli^^- h ^ 7 OA^]^- h 30 

[0 0 6 5] J^Jbt^PJ Lti 9 *H16« 2 Xth 

[0 0 6 6] it, &mMW2<D£ 5^flul5 2^~ Kb' 

- h^^^**^&4«^ ; e— fflWw if 4 3 40 
rirKJ:^ atfEltJfeWl^Jt^TMZSftftSePISSSr 1 
o®^-rr l:3ft«prilBtft9, MZ3fi££3fl»<E>ifA«*: 

U i^f \t^<0% S Nit Sr^l±-T 5 r t *« nTfB"C 

[0 0 6 7] (HjSEW3) Hi 0H X **W*cJ:5*16 
[0 0 6 8] *m&m 3 (D3feiHfia5i-^VNTtrifSlliSe*J 
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fe«CBC0l/m (mttS*S») *«:/?! 

[0 0 6 9] El 7 <D'-^*#SUBtt*H: 3 T?tt, JSftS 

b©?ny^«HA*itt, *-fl/2»»|g|K3 
1 lc:&^Tji?£ifc f / 2 tf> 1 / 2 ^iHW-^^^i-^o 
WEl/2»H«#lt IE»)[h]S&3 3fcl*3^T;=&— KI3 

m^-^^mmm&y s *-e*Hi£it5o 

[0 0 7 0] i/t/^^^>^Sfft^6 
tiu 8SE^fA^Dy^lS2i:^lfc2lNRZf 
^ * ;WffS 5^5>02INRZ ft ^ S: A^J £ LTtl 

x^^-w y ftttmJiir&T**-*'^ -f- y w-s-ftia 

[0 0 7 1] *ltlfiW3»CfcV^Tt, fiiJlSHJS^J 1 t [U 
HS<£>#jl|lT 3 I^ffii»41»ra^W ^ y ff-^P 6 

[0 0 7 2 ] 3t«W*«7t?tt % -fy*S=--fA> (push-p 
ull) «|JS^MZM^WS7 IK ±9, StrE2*— K 
tf- h/*/W*3t«*§"P 2*sS!flB3<I«>*B4*Wft««;7 r * 

#-P 7|:JE*$lx5 D 
[00'73] *I«W3(l^^Tt, SSEHJ£0iJ 1 i: 

tpfct Lfc8il»!Nttto3t/<y FV<^^^^^ 8 2^r 

7^£13^JC3tli*iS8 1 Sria«Lit«Ufc«, huE*^ 
■B#S7^Ui**— $fc(j:|S!S2^-Kt-h^ 
^*4*a4 0ai^#— Hi:*irE3feaMI*Sk7<OA*# 

[0 0 7 4] «±|ftWUti **S£0ij3fdin 

[0 0 7 5] *fc. *Wt«3^J:5lC % l/2^«ls] 
3§3 1 (ci 9**bfcaiStt»afi*S:ffl^ % -Cift9iSL 

[0 0 7 6] (*jSfi«4) illlt *3BMIc:J:53l«g 
^4O5te^M^^tt6^^tai£0m^«i*^^i-^ 
T'fc^, 6 8fi^*l§T-fc5o 

[0077] *mmm 4 o3t^t m 1 1-^ l/c 2 
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So 

[0 0 7 8] 01 2 Jb^m 1 4 tt. ^HjKS^'j 4 (OJtaHt 

[0 0 7 9] [1 1 1 Tb^m 1 4 iCffioT, 

[0 0 8 0] /^u^3taRtt»^a3-Ctt, JiJ&f&B (B 

vy?iE^%Atltl,X, Si"l/25>«lHlBS3 1»C*5 
V^CfflftStf / 2 O 1 / 2 »S«f#4*Sh5o BfTlE 
l/2#JBflH*tt, I2ttlfl]»3 2fc*5V^lt«SiXfc 10 
112 (a) td^-TJ: 5 *1/2»H«#P 9tl 

[0 0 8 1] — 

Sett, 8HE^fAi?py^S2l:|RlfflLfc2<|NR 
Z 7 ^^;Wlf f 5 ^ b ^ 2 fiN R Z (I f P 3 *At}b 
LtlMf'^^M y W-^SrHi^i-S^ a.^>f y 
W#ffclSl&*«iSL,TV^« Q *i\ il 2 (b) tCTj^i" 
i542«NRZft*P3fi, 

2 (c) iOTt^NRZd^-P 4\z^m^.m^tirc 

&s SNfBlWiaSfPlH]SS (EX-OR) 6 3tl^yhiB 20 

6 4 -eiirtShs^y a-^e 1 ti 9 2(tN 
9. mi 2 (d) tc/Tt 2 in r z y y 3 - ^ai^fit 

P5 at El 12 (e). tfy hilJE$ixfc2ttN 

r z / y 3-^tti*ftf p s b t*iiai^ mia 

Hib^mig6 5^fel6i!iffi*Sixfc2«NRZ^y 3 — 
K«ttffl^«#P 5(iiSiBiHlSS6 6"Cif«$*bfc«, 3 
d B«J*riSB/4T-fc5{g;«iiiB:7^/i^ (LPF) 6 30 
7fcA*£ix, HI 3 (f) ^-r«t5ft3«<0«»W 

-y^* (lpf) 6 7 o*awft«fflia»*i, 1 tfy h 

g^[El^6 7 A^r^D»^6 7 BTlM^tlS^y ^-^ 

fc*tf-efc5..«trl5«;ft7 f *^<-f^y«"g-P6tt, fft 

/2&mtE ^P 9 t S (Hi 3 (h) (C^ 

ti543ifat/^ty Rzimtp i o^atft 

[0082] 013 (h) (i, 3 If a 3*v<>f ty RZ 40 
«ft«^§-P 1 0^aiMiTfc5c Buffi 3 jfi^3 
tyRZt^ffP 1 0ttWIE^/^*«BI!l*a3^ 
^1/2 #JHf-§- P 9 (D$&7& t HufSmm^ -f 

Uff ^- p 6 o&^mg £ ixfcKJgfc: 4oti^:i^ 
#a>£ 0 (Hi 3 (i) liswesttfat^tyRze 

m<f-§-P 1 0^-^/<y K*-^ h/UT-fe^o S5151 
V^o 50 
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[0 0 8 3] ttlESHr^^ty R ZSmff^-P 1 
yi/a^ (push-pull) «J*<0MZ»*SEWS7 l tc 

ii^^LTA^^^ mi 4 (j) M*1-J:5*ii 
fflt(cw) u— »f jt«4 2a>fcw*»j£H*tta* fo 
o^-raiffpn\ mi 4 (i) (C7Fi-2®R 

[0 0 8 4] 114 ( 1 ) (42fltR Z^P{f *P 1 1 (O 
\t^mZ. HI 14 (m) BB14 (1) COK^SK 

[114 (n) tt2ttRZ«WMt*P 1 1<7^^ h 
yu-Cfci. (114 (1) *>fcSM>5J:5U:, i$H»jett 

R ZimWt ^ott^o [114 (n) iC^Lfc^r 

-V y 7»«^^^ h/U^tufS3ttX3^/<^-^y RZl 

1/20*^ h^MTfeSfc^i^y ;ur> 

»a©»lS: 3 d B JC«fp-C# £ 0 

[0085] ***0U4fc:*5v^fcs miE^sseui tia 

7 4?\s* 8 2Srfflv^WWjftj«55'S:l»*"t'6o 

WE*aep*«7(oai*^**t«»8 i srKButttEu 

fc^. «rE**P#*7 0ffl**-blc«rB*^>'K^ 

[0 0 8 6] KJiRWUfcJ: **J6^J4 d«tft 
f£ % IpL— ^e- K3fe«#P 1 «tt*nBIMB<D*ny* 
«t^b±«Lfc \ / I9rm{%%v 9 ti^r^t^ 
■*-y ff-§-P 6Sr^^^Uc3fifat/MtyiS 

fifpioi:t*otrsit§r^ia^ Sft^M/ 

[0 0 8 7] (3IJ6ffj5) HI 5tt. *36K*C«t5lll6 

o^HT'fc!), 1 1 lii&fi^fi^/i'^ 11A, 1 
IB, 11C, llnlUM-F, 12(ifflA*-h 

[0 0 8 8] *3HfE0*J 5 <J03taifBffl-C*i, sste 2 K 

* h-*ic#?>#v^ k&ft'mt-tZo mm&^my 

4>\s$ 1 1 £ LTfi, fi«Jx.tf, 7K»f7^v?S:« 
v^ti^o Suf22-e- Kt'- 

4^LT(4. S9KHlfi«lT-BlWLfcMZ*«aEH«4 
l^^gtfcotti^U mJfSI6JS^J2^S3 
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[ o o 8 9 ] a 1 6 tt*ni6« 5 aft&itttottfE&K 

[0090] *njte<j»j 5 ©*fiiS3fiii-ef4, i *as« 
m A^hmn^tmmm nst*«s (n) <b*>9. b 

16 (a) 5 fc* 1 3tiSflr» 1 A^blnM 

fi^/i^ 1 1 CO, #A^*°- h^fettl**— h 1 2^ 

(nmi&m&t, aa^/^Ktwaie (b) 

(FSR) Sr. #fii"^-<#^S^ 
[0 0 9 1 ] (HJS^J6) ID l 7(4, *3BWfc«fc52tl6 

-Cfe9, 6 9Af41*t2 (1:2) fyF^y^y-y 
#8£(h]S&, 69Bfi2^1 (2:1) \fy hJ^f y — 

[0 0 9 2] HI 1 8 75^0 2 1 tt*HJ£W 6 ^3t5H«ffl 

[0 0 9 3] EAT\ H 1 7 75 ME 2 1 ^fioT*H16« 

hijIS 2 ^E— Ktf— h^>^?g4fg4 t LTMZ 
»S«W4lS:lv\ 2oOS*- KO»JS»Pfl|«S: 
ei£i&gB*!:^LV^i-5 0 
[0 0 9 4] £i\ ^/^^5fcjg|B»^ia:3-Ctt, A&ft 
B (B*4ei£i$£i:t?H^) <D\S*TM>? u*/?m2fr 
h<Ot n y^m-^^A^t IT, 4Tl/25>ia[HlSg3 
1 {cj3V>TiB«tt f/2^1/2 »JB«*«:4ril-r S. 
^^HfcB5l51/2^JHt^, BMIslK3 2lc*il* 
tm z *«aEn»o^i6*«jE v p s«£ -ctfffi * ixs 

[0 0 9 5] ftC, 2^-hT-h^I4#S4T' 
f4, His (a) \C7jk-t J: 5 fc«fc*«(cW> u— 1F# 
jR4 2^¥>(Om-^~K3t«*P jSa»t£^0^ 
45 J: steKit'MT^Sixfc:/* (push-pul 
1) «j3ctf>MZ5£«£IBg4 ii:J:^ iiuffi^/i^SfcilB 
BB#a 3 a* & ^Ktb^i $ ttfc 1 / 2 4WB« *ir «fc 9 K 
il8 (c) „ {Hi 8. (d) . §18 (e) tC 
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{t^-p 2^»*-rs. 

[0096] Hi 18 (c) 14 2^- Ktr—h'< 

A'*3fcft#P 2<om*JK^ El 18 (d) 141118 
( c ) OKftttftttTS* B18 (e) SB18 (c)* 

*ja**f«-B/2aV, fo + B/2^joV>TiC 

10 [0 0 9 7] — is-Y/UU^-tf^^ n^-it^- 

g6(t WEv'^7 t A^oy^aiK2lc:raXBbfc2ttNR 

✓M^y«*iaKfc*j*LT^So Si\ (Ell 9 (f) 
[C^f2lNRZ<f^P 3(41 : 2 tf y h -f y — ^ 
#8![eIS&6 9 AUlA^tU Hll 9 (g) , (119 

(h) ^j«Sb/2(D2o<d2^b:nr 
zt'^/h^y^y-^Kf^PUa, Pi2b(:^ 

gt^n^o BWBl : 2 tf* y— ^«E»6 9 

20 AT^ffll$ixfcBfrl5 2o<7)2ffiNRZ tf^ h-T>-^ y — 
^^fff-^-P 12a, P 1 2 b (4, -^avetU SNtfllftfi 
lilElSg (EX-OR)- 6 3A, 6 3Bilt"5/hSji 
HISS (gp*3s eaSi*«B/2(^7 f — ^(75 1 ^W^^oy 
HiiSffiS) 6 4 A, 6 4Bf«S;$nS^y='-^6 1 
lC4l «9 11 1 9 ( i ) RtfEl 1 9 ( j ) I^t«t5 4 2ffl 

NRzt'y F^^y-^yy ^-y&jjm^p 1 3 

a, P 1 3 bKW*SE*Sttfc«, 2 : lt'7f<i^ 

y — y#filEiSS6 9 BlcA^j^tt, ill 19 (k) (c^-r 
ct 5 4f- *iSSB<0 2fi£NRZ^^^:^*f *}-y ^ 
30 y =1- Ktii*«-J§-P 1 4^#fi$^L5o WE21NRZ 

^x^^-r^-y ^y =—Kia*«*p 1 4(4, hkj 

««»6 5lC±9S»lliA*ix5. I»E1»«»»6 5 
tcj: 9^»]f±i^i^tL/c2filNRZ-7 p y =1- KM»tb^<f 
»tt*«E»6 6-C*MS*Lfc*, 3dBWB/4 
T% c f i ^Jljgt^B/4 0^V Kiii§7>< (BPF) 
6 7* tCA^£*U HI 9 (1) l:/Tti9 4 3t^ffi 

*wfctts«»x~;^w^y«#p 1 5Sr»a e mm 

Kiiig^^yu^ 6 7 ' OSSSW4^<ffi(H]K(4, 2 fc* 
y hiBffiSB «EiMB^2^^A^P7hlS) 
40 6 7 Ct»lKCIs]K6 7DiiSD»g6 7 BtM^tl 

[0 0 9 8] jfe^Bl^a 7 tr«4. -fy*s=-'ffl' (push-p 
ull) «^<OMZ3fiffi^lHSg7 IK £9. Bute 2 ^E— K 

h^^u^5tft ^-p 2^Bfrte3ffi(offiMW4ttS[^ 

t l 5lcS6v^W$ix, 120 
(m) iCTrc-rj; 5 4 2ttRZSE»IfS*P 1 6^gg»Six 

[0 0 9 9] ::t% i20 (m) t4Stjta2filRZ^P 
{f ^-P 1 6<Dm 120 (n) J4O2 0 (m) <D 
50 iEffil*«ifiJK, i20 (o) J4HI2 0 (m) (D%WBZ* 
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h^Xfo% 0 0 2 0 (m) frbftfrZ>£0\Z, 
KftSRZff-^iftoT^So 112 0 (o) <D2 

m^k^^t hMtm*-. yt^m*^? h/wctt*^* h 

ST-fcS^*K*^y^T^»SLcC)»»*6 dBI:gfp 

[oioo] *iM60d6fc:m^cfc* iE*l6Wi 

f « &ffob LfcSia^FttSrto^O- FV** 

»IE**»l*a7 0ffl*»J:3t:*»«*8 l*E«Ui«L 
fc«/*MB3fe£M^S7<0Hi*#— K 4fc^mrte2^ 

^a70A*#-.hOW<7>ift>e>^-^ fcL<f±*<D 

[0101] W±8ft^UfcJ: **16W6»cJ:ix 
If. K3fe{f «JSE«:nHB0 2 ; e— Ktf— 

[0 10 2] *HJ£#J6<DJ; 89^7^ 

-Y + y«*-CSEPi-Swi:»cJ: 0, huIBH^J l d»5> 4 

[0 10 3] W±> **W«r, Wi5HJB«»Jt-a^#Afr 
[0104] 

KM£ft3%ttti£tt£ L-C, ffi^lo^-KCW 

*flr*0«t>9fc, fliSftMBInXB (n B 

^eiHiiJS) ys*tBin^:2o(7>«^~K^3tfs# (2^ 

[0 10 5] *fc. 7r-f^rt3tA*^^!7— j&sffi^4B-& 
coi£g#» h \s7>x¥F\t&mmz'£<k£itZ> t ft 

[0 10 6] *7 7 >f^iSK»-*5»t4«3l^y 

[m©offi*ftift^] 
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[13 2] **WteJ:5SI*«l03^iSa6«fc*5lta* 
[0 3] **lft«103taMS»0»f^*rlftW-*-Sfc*0 

0-T?&5 o 

[1214] ***«l^*i^«©»f^*IJlWi-6fc«>^ 

[El 5] *Slit«l03t53^«o»f^SrRWi-2>fc«)^ 
0T*fc5 o 

10 [0 6] #HJ6fll 1 036iS«»0»f^S:IJtW-rsfc»o 
[H 7] *|S«10S(fa^)ffl«ait5f: 
[El 8] *Jtlft«103ti^W^ffl»*«rttW"r6fc 
[SI 9] *»WtcJ:5JM«2<0*eai»ll»c*5»t6* 

[mi 0] *»w*c±5iij6fl»j3<7>3tea&3s«»c*3Jt5 
*asflr««)«K«j«*:»i"ia-efca. 

20 [Ull] *»Ktcj:5ltllfi«403feea6*«K*3^* 

[0 12] *SI*«4 0*aM»0»f^«:RWi-6fc«> 

[0 13] *JI*«4 9*a^»^»fP*rlttW'*"6fc«> 
O0-efe5 o - 

[014] *jtiii«4(o*aMt»«)»fi?*ttWi-*fc«> 

CD0-T?fc5 o 

[0 15] *»WfcJ:5jWli«5^*fia5»«^*5»t« 

30 [016] *HiB0S 5 (Z)3t:iSflr»^»f^«r»Wi-6fcft 

[0 17] **Wf-J:6**«6 03fceai»«*c*5»i-5 

[0 18] *||*«6O*i8M»<0»f^*rlttMi-6fc» 
cO0T^5o 

[0 19] ***«6<D3feiS««B^»f^*KWi-Sfc» 
o0-efo5 o 

[02 0] *|IJ6W6O3t^«»C0»f^*|ftWi-Sfc«) 
O0T'£>5 O 

40 [021] *mmms<Dftmmn<Dm¥E*mf\irz>tz.}b 
[022] &&<Dfte&mmz&rtzft&{g&<Dm&m 
[023] '&&<Dft&m&<Dmft&mMi-ztztb<Dmx 
[024] a*ojtaifSffl^»f^*ttWi-sfc»<oia-e 

[02 5] ?£*(03tiS«l»^«6flF&lftM^5fc»^H-e 
50 [02 6] tt*03taSfBSBO«if^S:KMi-Sfc»OHT 
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31-2^1 d/2) ^ffliass. 3 

2, 3 3-BUlHlift. 4-2-=e— Ktf— h^vux^^ 
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